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(54) DISK MEDIUM RECORDING/REPRODUCING METHOD AND CLOCK SIGNAL 
GENERATING DEVICE 

(57)Abstract: 

PURPOSE: To generate such reference clocks with 
simple control, in which the frequencies for reproducing 
the data are different for every track of a disk medium. 
CONSTITUTION: The repetitive pattern of the frequency 
corresponding to the reference clock signal of the digital 
data stored in the track is recorded on each track of the 
disk medium. A regenerative signal 61 regenerating the 
pattern is fetched to a counter 66 only for a section of a 
gate pulse 78 generated by a window generator 68 to be 
counted. A decoder 81 forms the frequency division 
value setting data 82 based on the count value, and a 
frequency synthesizer 29 forms the signal 30 of the 
frequency added or subtracted to/from a voltage control 
oscillator of a PLL circuit 64 based on the data 82 to 
supply it to a mixing circuit 88. The output of the PLL 
circuit 64 becomes the reference clock signal. 
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ssff 5f-f xy-$*fr©-?-ft-?n© hyyy©ffiE5^ 

->*y-;w • 5*-*©BSHW*«k D *>#«r©K«t««c» 
© h y y y co^-r >?yyu • ^-^os^ic«ffl-r^>*ip 
* p y y mn izttfo v £«&»©» v m la ? - > se 

»UT*3^> *n-?n©h?y*©?f£fc*LTttlS£ 
©#*ifc* h9yy-fc43tt*tt£7V J?*;!' • 5*-* 
©E®fi«4: o t>^«ro«ai**fcE»snfc«fEi» o 

^Py^«#£ftM£LTi(rE5V> 7 :?;i'- =f— y-©E» 
fi^tESSllfcr^ • ^-y"©W*£?T 5 
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n&s£«*# & neat osi/^->s-t 
c © * ^ > h #a \z «t o t# e nfc n-gsctt t fc* 

o y ^«^*584S-ar«»p^ □ y 
<h fcJMTT* E t if S y □ y *flMHB£8«. 
[»*SI4] WE#«7>h#l^4 ttBf^'W- 
5*—^ © B£ Sff 3 h 9 y y ©aePfi«*> 5 ^&5£& 6 

t £*H£ t -r * m&m 3 e«© ?d«^ 

[*#J*5] ffrE**PyPyyft^£#&(4, we 

ME**y □ y i7«^^m^-r^fci!e)©p l l ia?si:> 

«rEJ3St8c>' >-felM if©a**C©PLL IhJ?§©*J3E 
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**ff3fc«)©**^nyir«^0«a*SK3e-r5& 

p y ^flwss£-r*&a©* p y y «-^£ga 

C«*>D. P«fflK«7^Xy«#©&h^yyT/i3&$: 

©a*5H^x-^fcra»L&aHit^Dy^«^s*^ 
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[0 0 0 2] 

[t£*©i£«] xfftfr tf^ ^^;wEgt 5* 

jJJ#tT4. itfflCAVjjCTIi 

*P^ny^flt^TE»£ff5J:5lcLT^*. ZLtlizM 
LT^#©CLV*iCT«, --Jt*[jSflE£fc<5«fc'5lC@ 
feMfl^ff-pT, E©^T-3t©*2?y-Pyy-«-*fT 
E»Sff5<fc3tCL-TVi-5. L&j&toT. SMfOCAV 

ttE»«*^-t*S»«»E*©*«*fl:SH*^ 

£ #t £ £ t tri 3 5 . 

[0 0 0 3] ^niC^-LT, CWL-CAV2rs£J4> x 
4 7,2 ±.\Z$>Yt% 1 tfy h3&D©*ftj8S»L<fcS«fc 

o\z, *n : enc>h5"y?<D&m-fz>¥mzfeVT7 : j 

i?9)V ; f-9<DW&>7 P y ^H*ft*aEftS**^CT? 

^©CWL-CAV^K, CAV*Sffli«l7 
^•feXtttCLV^©E»*«tSH^K3fea-r«« 
nfc^TSS. CWL-CAV^Tlt P^D«; 
it? f»»**J3Eft:-rs©Tf, «^£B4t-r£fc&©fi£* 
*^Py^«^«*l3»tL.TPLLEK30»*EfflSn* 

©*sa*T$.s. 
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50 *U ^-©ffl^^AGCI5IKl 3t3««&-r^>. AGC® 

ki 3 t4««aE»©«»««^s»*-r5. c©{a?3« 

A/DJElftai 4tP>/tk-^l 5©5K*(CA^Stl 
•5. 

[0 0 0 5] r©5^A/D^Ml4li T^P^l^ 
^©AtH^J^i^-fbL-TfiTft;^— ^©» 

*Cf4«ft©@KK«toT«|jaE3nTV»«. f UT, A 

Sff3*©s^«^«ia&ff5. S£«-f§«sau 7T 
14, ifcs«ttffi#t^ofcffl*tc«-r*fc»fc, ^e© 

*bttv»ag;©iiisa5^fcffl*-r* ^ 

[0 0 0 6] t^5T, A/DSg|§gl 4, mmi 6 
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^ P y 1 8 *V\*y 7719 S«»*n*«t 3 tC 

\zmwirz. 
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nT2mit-2ntz'&, -t©m*«^*tPLLHFis«2 1 

L L [eliKfgE 2 1 14, COfifflitfegg2 2 t. ^tOVOm 
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fcPi£&T^«T3*JI«W5£«S§ (VCO) 2 5£, 

c ©««aia 2 6 sa- vx&im K> mizomm 

tlTVi*. ff«H7/M2 7C0£B*ttfifflitfeg§2 

[0 0 0 8] (g#S§2 6 fcttHftfti^-felMlf 2 9*> 

l:a^Tl>5. Z(DMW[8ii'>±.4MV 2 9 ft 14, TV 
X^©h7y77h*l/X3 1 S»ISt^f3-^3 2#> 

3 3«»«ftSnTiD, nnt*cfcn 

3 o c t tcfts. 

[0 0 0 9] £©J;5&^*©«&3£^Py^«-*§3£ 
4HPLL H&Tte. PLL H&gB 2 1 (*3©#*£j&®:7 
-fM2 7 £iILT*ffiW»3!S8 2 5 t»«ft-»Hz: 
iMtf 2 9©¥P^ab^VittM^*s»ffl$n. fiffiJt 
Kgi2 2Tjt«f$n^.c nnfcto, zLofa&zMtm 
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ft&©*eHT^T£SJ£fWW^iI3§2 5 ®pM«BTSS 

[0 0 11] f^T, CCStJPfOy^tMPL 
LEFISTrtt, mffi«I»^Sg§2 5©pJ^ttH^MfS-r^ 
t#IC. H*ft-»tr!Mlf 2 9©fttftM«»iO» 
Jfcllf^toT, C©«^£f?£TSWc^g83-ti: 

Hf0t6tlfci^3 4^77rl 9^ILT, A/ 

d£&2§ 1 4 , H&is 1 6 *3=tcm^#^®asB 1 7 tC 
[0012] @5it B4fc*LjtH«*5'>ir!Mif 
-f -y 2 9 a, *a*ss*o5feSLfc«fi*«»6«d6S 

nS*£&3Ji&&£5ggTS**«}fi&feJi§§4 l 
A7J-r^fiffiJ±fe^4 2 t. I0ffliJt«»4 2tJ:S 

Mmm&m. t -fu v >s> a a ©uitj t ©Jt 

«i**A*t4K36«i«4 5t < £©g?S£if*ggg4 
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5 ©ai73 offiMSMfeSJ-saaSii-* n-;u 7 ^ 4 
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^3 0«7 p P^7-7^*'7> ; 5'4 4(rA73$n. fflff 

[0 0 13] -7*P^7Vy;l,*^>^4 4©tH7J«effl 
lttt«4 2T?Jfc«£ftT» COlla6CTM»ftOWi 
*Sfrfcns. -r&fc^, «ffi«»5!S84 7©^Sffl73 
10 14. 7 p P^9Ty r ;l'*'7>3'4 4©^JtS "N" if 

[0 0 14] f^x^©S«©^i'nyi'M»» 
«. ^slY^vz tat* ltv>*. jet-? 
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»5 f -^X*4 8iLT«fflLTVifc. COiSftfe© 
tlTIt h 5 y ?07 I/Xf n*f 3 -PL 

i» [0015] N7y?©7HI/X#^li * 

5. bfc#SoT. ^©h7-y^©7HkX#^fr«, H 
J(8«^« D fttil?ffffl-lr*5 C R C C«F^©(*1D 

u©i5M»T-^A*4 8 5f5fc6t; < ^fS©ie 

[00 16] 0614, H5tttftfc«*T-^A*S 
50 #£&*©08!B:fr£*:bWi *>©-?&*. fix? ft 

^5 U4n>r?l/-^ 5 2tcA*$n. W5£©«ipP^ 

iira»Mfta@iS5 3 tATjsn, ra^m©&*©^-r 
5>^*jpv-^©^m^fft>ns. ^«^ffiiiiK5 3 

©ffl73(4^D^aiHl?S5 4fcA73$n, WiSLfcCRC 
COttateWrfoia*. 4©ffl7jl4. W9I 

2§5 5{CA^J$n, ^^Th7-^©7Hl/7Sf'\© 

40 J¥ffi|g5 6tCA7J^n, ^tCT^-feXT^h^yf© 

THi/x^sassns. jrta$nfc7Hkxt4xP-^ 

* >7 4 4 iC«i!&T^7cJ6©ffl»x-^ A* 4 8 
[0 0 17] 

* P -y ^m^©S*©fc*©^ P '7 7Sf^48fiT 

50 s«:i»«*«ai-r*fcae>{ci*iiisK-r*j:tttto&. 
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Sfc. ?>9'&f3.79±X\zmVT\t, h?y 9<D7V 
l^X#^©t.cDTtt^<, 79 J tZ9c<Z>byy9<D7 
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ICJSCT, g«©->Xy\k©ffl»£»DT&irrSh7 

[0 0 1 8] ^Z.-Z*%W<DBmt. T^ZZmfcCDh 

=7 v 9 zt\zy : ~-?m*k<Drc®<Dmm? p y9mnom 
t\z%>z>« 

[0 0 19] 

te, hyy9Z!t\z : TAi>9)V-^-9(Dmm^noy : 
A 7,9 fl^co^-ft-mcD h5?^ ©WE Lfcf-fy^^ 

• yt-foimmmi&kQ^MtDVtmmmz, -e©^ 
y 9 ©5^ • "T-pom&zmm-rzmm?- a y 
9 \zMfc v rcffifc&(D m d m l n$> - > sis® l t 

osgb/i^-^sB^u iinsaic^i-^yy-©* 
vmmmmzmmztift^s ?9)V ■ ^-9<DW±^n 

[0 0 2 0] T&fctS»*mE«©yVX^«#Eg 
B£7j&tC<fctttf. =r4 i?9)VMfoO& b?y9 £Eflt 
^ntf^ 5? 9)1 • =r-9<Dm*E<Dtzib<Dg&9 Uy9 

y 9 \Z=r4 i?9)l • r-^OBttftitSlfi' n y 

*Py- n yy-mn?>¥i$i&fto Z. £jS*t?*S. 
[0 0 2 1] B*J|2E«(D^TH KdHMlEtt® 

/i^->©ie&^nfe®«©p B i(ctt, *©h7!/i'©7 

H^X*^-T7'HP'X#-^55iE»SnTH-5©T, £© 

n y9mn<Dft&L&n ? z. tit-v* 

•5. b*t>THI/X#^©^-^©«jg^«iaiTabo 
Tfe, £n£f««K«&<S^Py^m^£fS3rr 

[0 0 2 2] »^ 3 E«©fgBJT«, (-f ) h 5 y * 
ZTtlZy'j ~J9)l> • x— ^ ©ff ^(C^ffl-T •SSfpy' D y 

9mnizttfovtzmfc&<DmK)ML/-%9->&%mLtz 
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>7>h^a£, (□) ^©*^>h#gtc<toT#e.n 
^ p y 9 «-*ss£*a t*9ay9 mm$&mm \z&m 

[0 0 2 3] t^i*fl3E«0«im h77 

?rii:f^ 5r-^©s*t«ffl-r^*ip^p 

i?9)mmzM-rz>y : —9<Dm£.*ff 5 t^iz, 

n$.<Dttmti&zh7y9<!>mt)mvrt9->&-im 

P y9fm*%*EZl£Z> Zt\ZL, Z.tl^(Dhy 
y9<Z>7 ! J V9)V • f-^©B4l:ffflt5ItT, $ 
mtefflW : £ff5Z.Lf3.<&b ; 7y9<DTJi?9)l • x- 

•5. 

[0 0 2 4] «f*J«4E*©f6MTtt, «f*«3E«© 
-9on^ff5 h ; ?y9<Dmm&Sfrt>^tbJg.iibt>n 

20 itmfflfzrtm$imnzm$c-tz>ti'y>9*®.mvT\,y 

[0 0 2 5] »*«5E*©^WTtt, »*«3E«© 

ipi' ny^flHJsa*f*&»©PLL|5jj»t, ^ife^: 
~> >-fetJ--f tf©m^SC©PLL IU?S©*EM»^®g| 

[0 0 2 6] c©J;5te:^?feS:->>-fe-t}-'flftPLLia 

^>±^-^^m\z^mmm'&m^-9 ttxn-rz z. t 

[0 0 2 7] 

Bdfira &T^mz-og*5£w*maizmw-?2>. 

40 [ 0 0 2 8 ] 0 1 \tif?m<D—^mm\Z^n^ 9Uy9 
«#8££«©*j«©*»£*toUfc'b©T»*. -© 

nztmz, ^4 7>9\ztm-znrz. ; r-9<Dft3i\z8im 

LHFK6 4tfeA^$n^J;5tC^:-3TVi«. 
[0 0 2 9] P>/1W— ^6 2fCA^$nfcS*ffi-^6 

i«> Bf€©**pi"<;i'tjt«$nT2«fl:sn*. * 
y>^66ii s^ft-^ 6 1 ^4 x 9 (Dmfevmmz 
50 m®2ntcmQMisK9->\zttfe-rz>vim-cT®j£&) 
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>K^3g£Sg6 814, ^OfcJ&fcx-fX^C'P^T© 

[0 0 3 0] B2lt ^MTSttttfflSnST-f 
X;7 © h 5 y # iZ-O^XOf— ^WI^*^Lfct>©i?ab 
^tVX:^©7VX£ 7 2 ^FroJfClU^ 

314, «IDjgb/t^->-E®nItgM^7 4i, CtltlM! 

^^•x-^«*£7 6j&*&*J«Sn*<k5fcfc-3T 
COh5y^7 3if-fX^7 10>l>«ti©Ei 

[0 0 3 1] ^^TSI0jgL^^->ia&Wfigli«7 4 
ft 14, ^©h^y^±©5Vi^;i'-'X--:5'£l*7 61;: 

(1, 7) RLL (RunLength Limited) ^Ht^ 
Lffifo&tKZZUyZOl/l 6©Si8&©»0igL 
/•^->14, 5^X? 7 l©S?jgB#l;:ffr&LT:fe< ±3 

[0032] 01 izm-Drmmzmiz. vj>\*v& 
ig6 8 14, mn^mm-v— #mmmn6 9 sstur. 

7*-f X *4>#> 0 Off t>tlZ h7y?7 3fflg 

>?&Q\z®i1&-Zi\z>. r.©J;5(rLT, 3>AV^-^ 

6 2T2 «fc£nfc*£© 2 fitfttil^ 6 7 b/VVX 

7 8 ©ep jds nitmimmtcv* v>bznz>z.tiztt 

[0 0 3 3] C©*^>hfi^t>L-fc*^>hffi7 i - 
^79 14^3-^8 1 l£«i££ft, ^WttlSSffl^-^ 

8 2K««Sn*. ^ffitt&Jtffl^-* 8 2 £14, 0 2 

(c^Lfc^^c x^ 7 1 oty&ft?>mmi.m?mtiitmt 

iC^ffiT-S h79? 7 3 lcMfSbfc5r^ . 5^-^ 

©*2p// □ v 5rm^*5££.Z J £ZfzibOftm&*mi£T 
5f-?TS5. *^J6^Tt4MCL'fcCWL-CAV 
JSTT'fi 5 ^^ • ^-^©ga^tff^Sff 3 

[0 0 3 4] ?y^mf&8 314, r3-^8 1*5»S 
fit^Sffl^-^8 2©#y&£gfj\ yy^WV7,m±m 
8 4*^*:-;PHffl9 5/^;i/X8 5#itS>nT<3^ 

14C©^-^Hffl7>y^/t;l/X8 5 *lHlC«W"t}— 
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W^6 9&SI:LTMIW5. ^<y^IlI8S8 314 

mzLLT^zmmzfrtz-oTftmmmfemT*-? 8 2 £ 

yy^V. Z\0?y^m*8 7*mmk>'>tt-1if2 

9 fcftt&T*. 

[0 0 3 5] CC-CWUak^JdllJ-flf 2 91405^ 

vrcm&om&r&r), C0^ny 7 v^w9>?4 

i# [0 0 3 6] B3», HltSl/fci'D?J'«^4i 

\zm^t>tiz>&m{g^ : &7r;Lfr>bo-c$>z>. z\5^>w\m 

(a) l4@«M«ii— #*W»6 9 0%£.m S.>!f 

^***pstLTraei (c) ir^-ry-h/t;i^x7 

^6 6tCtt*&£tl5. C©y-h/i;PX7 8«*SC6T*« 
oT^£KHB7clt, #<»*6 6KH3 (b) IC^T/I 
;px^©2ffifl;m^6 7£#'7>hU ^©ife^S*^ 
if >h«5 ; -^7 9iLTrn-y8 1 tcP^-f £„ 5rP 
8 1 03 (d) lC*-T*-;WHffi7 

•y^/t;PX8 StC^oT^-y^HI&S 3 1C5 >7 ?£ns 
Hifcft*. 01 IC^LfcMSftv'^-fe-y-'flf 2 914, 

5» ? X@gS 8 8 Cftj&TS C b fC&S. 
[0 0 3 7] 3-y^X[5lK8 814, H4fc*Lfcfi'&» 
2 6 iHfC*0, PLL[sISS6 4©«EMW%SS§2 
5 <B4#SH) *»6#6n**flllH*8 9SC©3y^ 
X0&8 8tCA^S-a-T, Br£©H»ft©«*| 3 0 ift 

fc3^i7XiaKW^9 1 14 PL LESS 6 4 7 
>fM2 7 (04#{i) (Cfti^Sn, ft*fc!4^©te> 

n&t^6 3 (04©«^3 4#js) tfmz.\tm4tm 

momf6&ftlZ$$\fZrty7Tl 9§ILT, A/D£ 
&§§ 1 4 , £jgijgg 1 6 * J:rm*«*««« 1 7 tC*2p 
ZUyZmm 8 tLTft£i-2tlZ>Z\t\ZfcZ>. 
[0 0 3 8] t^5T, **16«O^Oy^«^58*fe 

>-ir!M-tf2 9(D^n^7?^M'?>^4 4 (05# 
40 flg) ©M»A*t9»y^HFK8 3©ffl**SJnto5*-ClC 
^©iiSf^W^iC^o L*Uft*»6. ^©i^MiiM 
5*14. A>7>^6 6, 5^3-^8 l^^y^ElK 
8 3oft@»oy-h*»T?*0, ;:n?»lcJ;5ii®14 

10 0 n S©*6HT$>4. 

[0 0 3 9] Lfc^oT, M®H7-y^7 3 iCfett* 
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^£$-a-<g>PLL[u?&6 4©fe*©, yn^^v^ji/* 

^>^4 4©ttWS, 0 2l;^fc7^^'T-? 

«* 7 6 ©«^Hs&-r*fii«rK:*7s-a-* c t&-?& 
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